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This study was planned to determine the effects of
chlorpromazine on certain physiological responses in the
turtle (Pseudemys scripta). Turtles were pithed, weired
and administered various doses of chlorpromazine in con¬
centrations relative to their body wei^ts*.
To determine the effects of this drug on the respira¬
tory rate, heart rate and the electrical activity of the
heart, an impedance pneumograph, a Hi-Gain preamplifier
and a Physiograph were used. It was revealed that there
are considerable variations in the effects of chlorproma¬
zine. It will cause either an increase or decrease in
both the heart rate and respiratory rate. Chlorpromazine
also prolongs ventricular repolarization and causes ven¬
tricular premature beats.
Very hi^ doses (12.5 mg/kg) of chlorpromazine cause
arrest of respiration and an increase in heart rate and
iii
death*
In li^t of these observations it was concluded that
the effects of chlorpromazine are many and varied. Be~
cause of this, it is felt that much more research is need¬
ed in order to determine the precise mechanisms of the
action of this drug.
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CHAPTER I
INTROBCCTIOIT
Chlorpromazine hydrochloride is a relatively new
drug which is used in medicine for numerous clinical
conditions. 3!he drug has also been used on many animals
other than man.
In 1955, chlorpromazine was reported to have been
used by European clinicians in 1952 because of its effects
in combination with stirface cooling to produce "artificial
hibernation." This state reduced patient susceptibility
to such stresses as mi^t be associated with surgical
trauma, hemorrhage, infection and anxiety.
In 1954, chlorpromazine was reported to have been
used in this country (U.S.) primarily for the treatment
of nausea, vomiting, mental and emotional disturbances
and pain.
Since this drug has been so widely used on horses,
cats and dogs, the present experiments were planned to
determine the effects of chlorpromazine on certain
physiological responses in turtles with simultaneous
recordings of respiratory rate, heart rate and the elec¬




During the past few years chlorpromazine has gained
wide use not ozily in the field of anesthesia and in psy¬
chiatry hut also in the treatment of diseases of the ner¬
vous system. Poster, O'Mullane, Gaskell and Churchill-
Davidson (1954) conducted experiments to determine the
effects of chlorpromazine on the heart rate and blood pres¬
sure, They used 10 conscious male volunteers, aged 25-54
and 12 anesthetized patients, aged 21-72, The patients
received no premedication. Room temperature varied in
different experiments between 20 and 27 C. The dose of
chlorpromazine was 5-50 mg. They found that chlorproma¬
zine caused a decline in human blood pressure and an in¬
crease in the heart rate. The variability and unredict-
ability of these changes may be attributed to the speed of
the injection and to the age of the subjects was one con¬
clusion of these workers.
Experiments on cardiovascular effects of chlorproma¬
zine on dogs were performed by Spurr, Horvath, and Parrand
(1956), Twenty mongrel dogs were anesthetized with intra¬
venous injections of 30 mg/kg pentobarbital sodium 1 hr
before the injection of chlorpromazine. Chlorpromazine
was injected by means of a catmula placed in the femoral
artery, the arterial blood pressures recorded, and blood
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samples were taken. Spurr and iiis colleagnes foiind that
chlorpromazine in doses of 2-5 mg/kg produced an initial
hypotension in anesthetized dogs hut was soon followed hy
return of the arterial blood pressure to near control
levels, IDhese results agreed with the findings of Moyer,
Kent, Kni^t, Morris, Huggins and Handley (1954). How¬
ever, during the next 60-65 min there was a secondary
decline in the pressure to hypotensive levels. Both groups
of experimenters concluded that the initial and secondary
hypotensions were the result of a decrease in the periphe¬
ral vascular resistance.
Because of conflicting literature on the effects of
chlorpromazine on cardiac action, Melville (1957) decided
to conduct experiments on its effect on cardiac output
and heart rate in the heart lung preparation. The effects
of chlorpromazine were investigated on the dog heart-lung
preparation, with a 500 ml resei*voir, using defibrinated
dog's blood. The cardiac output was recorded kymographi-
cally. All injections were made into the venous flow
system near the heart.
It was found in these studies that injections of
small doses of chlorproma!?:ine induced no significant
changes in cardiac output or heart rate. With a hi^er
concentration of chlorpromazine (40 mg) there was a tem¬
porary decrease in both heart rate and cardiac output.
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It was also found that there was an average decrease in
heart rate of while the cardiac output was reduced to
an average of 44^ "below normal. Recovery of both rate and
cardiac output occurred within 2 min after injection.
Gordh (1964) found in studies on heart volume in
rabbits that chlorpromazine can be used as a ganglion
blocking agent, and the cardiovascular effect should th^eo-
retically be the same as in spinal anesthesia because it
is a long acting agent. These experiments also revealed
a fall in arterial pressure and a reduction in aortic flow
with no significant change in heart volume. These find¬
ings confirmed those reported in 1956 by Spurr et al.
Peldman and Kidron (1957), in their experimental
studies of chlorpromazine effects on cerebrospinal fluid
pressure, blood pressure, respiration and pial vessel di¬
ameter in the cat, found that when they intravenously in¬
jected mongrel cats with small doses of the drug (0.25-
12.5 mg/kg) respiration was not appreciably altered.
With hi^er doses there was a short period of apnea
followed by hypernea which lasted up to 3 min. "Very hi^
doses caused arrest of respiration, fall of blood pressure
and death.
Feldman and Eliakin (1958) used mongrel cats to de¬
termine the effects of chlorpromazine on the blood pres¬
sure and respiration after injections at different sites.
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Dosage ranged between 0,5 and 12.3 mg/kg and the inject¬
ions were made in the femoral vein, aorta and the left
common carotid artery. In all cases there was a marked
and steep drop in the blood pressure which returned to
the control level within 3 min. Xhe decline in blood
pressure was greater when the dosage was increased.
Xhey also found that the effect on respiration iras mani¬
fested by diminution of the amplitude of the respiratory
movements, while no appreciable change was observed in
the respiratory rate.
Dobkin (1937) conducted experiments on 10 male
patients scheduled for major operations to determine the
effects of chlorpromazine on blood volume, venous pres¬
sure and circulation time. His tests were carried out
the day before the operation and 30 to 45 min after in¬
travenous injection of chlorpromazine, he found a de¬
crease in circulation time in 7 of the 10 patients. In
4 of these patients this decrease was significant and
was accompanied by an increase in pulse rate and a de¬
crease in blood pressure. Dobkin* s experiments also re¬
vealed no significant change in venous pressure in any
of the 10 patients.
In experimental studies on the action of chlorpro-
zine in calves conducted by Hoerlein and Marsh (1936),
it was found that the heart rate increased from a pre-
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injection rate of 100 per min to a postinjection rate of
160/min diiring a period of 4 to 7 hr "but returned to nor¬
mal after 24 hr. There was also an increase in the respi¬
ratory rate at 1 hr and a return to normal at 5 hr.
There was considerable variation in the effects of
chlorpromazine on heart rate as revealed in experiments
by Martin and Beoh (1956) on the effects of chlorpromazine
on horses. The results reported were similar to those of
Hoerlein and Marsh (1956) in that there was an increased
heart rate,. However, this increase did not last as long
in horses as it did in calves. With doses of 2,5 mg/kg
the heart rate increased in 5 of the 6 trials and the
average rate was increased starting at 20 min after in¬
jection of the drug and lasting for at least 4 hr. With
a lower dose CL,5 Mg/iig), individual animals exhibited
either an increased or decreased rate.
CHAPTER III
MATERIALS AND METHODS
The turtles used in this investigation were obtained
Arom a turtle farm in Harrisonburg, Louisiana. The
animals were kept in an aquarium until they were ready to
be used. They were given a daily supply of food. The
animals wei^t ranged from 793 ^ to 1300 grams.
The chlorpromazine used in this study was obtained
from Estes Siirgical Supply Company, Atlanta, Georgia.
The drug was kept under refrigeration until ready for use.
To obtain the various concentrations (0.3, 1.0, 1.9, 2.0,
2.5) used in this study, chlorpromazine was diluted with
a 0.7^ amphibian saline solution.
The turtles were divided into five groups of two*s
and the turtles in each group were approximately the same
wei^t. This was done in order to make duplicate determi¬
nations in each experiment.
Since all injections were intraventricular, the
heart had to be exposed by removing a portion of the plas¬
tron; this was accomplished with the aid of a power drill
and a hole saw. Animals in each group were administered^
chlorpromazine injections in doses of 0.5, 1*0, 2.0 and
2,5.mg/kg, respectively.
Turtles used as controls were injected intra¬




The impedance pneumograj^ was used to record the
respiratory rate. The 2.5 inches circular hole in the
plastron exposing the heart made it possible to insert
the electrode needles, whose extension cables were con¬
nected to the terminals of the Impedance pneumograph, di¬
rectly into the body cavity and respiration was recorded
on the data sheet of the Physiograph.
For recording the electrocardiogram of a turtle and
simultaneously recording respiration, a cable was used
to couple the impedance pneumograph to the Hi-Gain preamp¬
lifier whose output relayed signals to the Physiograph.
Because these animals were pithed and not anesthe¬
tized, to indicate when excessive movements influenced
the signals on the data sheet, the pneumatic sensor of
the pneiuuatic pulse transducer was attached, with the aid
of rubber band, to the t\irtle*s tail and this transducer
was in turn connected to the electrosphygmograph input and
the output of the electrosphygmograph was connected to
amplifier of the Physiograph,
Experiments on each of the five groups of turtles
were carried out in the manner described above.
CHAPTER lY
EXPERIMENTAL RESULTS AND DISCUSSION
In the experiments performed on 5 groups of turtles
to determine the effects of various doses (0.3~2.3 mg/kg)
of chlorpromazine on their respiratory rate, heart rate an
euad electrical activity of the heart revealed data simi¬
lar to that of previous investigators in that there were
variations in the effects of the drug.
In determining the effects of chlorpromazine on res¬
piration using the impedance pneumograph, the Hi-Gain
preamplifier, electrode needles and the Physiograph data
from this study agreed with the findings of other investi¬
gators. Small doses (0.3-1.3 mg/kg) either caused an in¬
crease or decrease in respiration. According to Poster
et al. (1954) these variabilities and unpredictabilities
may be attributed to the speed of the injection and the
age of the animal.
A large dose (12.3 mg/kg) of chlorpromazine had the
greatest effect on respiration. Twenty seconds after ad¬
ministering this dosage respiration was arrested and
within 25 min death occurred. These findings agreed
with those of Peldman and Kidron (1957).
In most of the experiments except the ones where
extremely hi^ doses were used, the changes in respi¬
ration were relative to the respective doses; however.
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the effect varied with the animals. With moderate dosage
the above changes occurred; however, after 3 min respi¬
ration returned to the pre-injection level. These re¬
sults confirmed the findings from experiments conducted
on horses by Martin and Beck (1956), IHiou^ the findings
of the present investigation confiimed the afore ■* mention¬
ed findings^ the duration of the effects of chlorpromazine
was less transient in horses and calves, (Hoerlein and
Marsh, 1956) than in turtles.
In 8 of the 10 experiments to determine the effects
of various concentrations (0,5-2,5 mg/kg) of chlorproma¬
zine on the heart rate of turtles it was found that the
heart rate increased within seconds after injection.
Dose levels of (1,5-2,5 mg/kg) of chlorpromazine
resulted in a comparable increase approximately 50 sec
after injection (Pig. 1), The heart rate responses fol¬
lowing low doses of chlorpromazine administration were
inconsistent in that there was either a slight decrease
or a slight increase particularly with doses of 0,5 and
1,0 mg/kg; but when compared to the control experiment,
the average rate was not greatly changed.
Most of the finding in this study were similar to
the findings of other investigators. In moderate doses
(1.5-2,5 mg/kg) there was either an increase or decrease
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Fig, 1 Photograph of record of the respiratory rate
and heart rate before administering 1.0 mg/kg
of body wei^t of chlorpromazine, A-respiratory
rate; B-heart rate.
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the injection (Pig, :2), The effect of chlorpromazine
seems to have varied with the individxial animals which
coincide with results obtained by Poster et al. (1954),
Peldman and Eliakin (1958) and Peldman and Elidron (1957)*
Contrary to most of the literature reviewed for this
study, it was foTind that 1,0 mg/kg of chlorpromazine
caused a decrease in heart rate from 54 beats per minute
to 16 beats per minute (Pig. 1 and 2), This decrease
persisted for 30 sec before the heart rate returned to
the pre-injection level. The administration of injections
of 1.5 ms/kg increased heart rate and at the same time
produced a type of arrhythmia known as ventricular pre¬
mature beats which are contractions that originate from
foci on the ventricles and are characterized by a dis¬
tinctly abnormal type of QRST complex (Pig, 3 and 4).
These types of beats may come at such a time as to leave
the ventricle un-responsive to the next impulse which
originates in the A-V node (Youmans 1962),
The heart rate of turtles injected with 2.0 mg/kg
body wei^t was reduced from 42 beats per min to 9 beats
per min (Pig. 5 and 6),
The group that was injected with 2.5 mg/kg responded
in an opposite manner to those with the 2,0 mg/kg; there
was an increase in heart rate from 24 beats per min to
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. Photograph of record of the respiratory rate
and heart rate after administering 1.0 mg/kg
of body weight of chiorpromazine. A-respira-
tory rate; B-heart rate.
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Pig. 3. Photograph of record of respiratory rate and
heart rate before administering 1,5 mg/kg of
body weight of chlorpromazine. A-respiratory
rate; B-heart rate.
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Fig, 4. Photograph, of record of respiratory rate and
m
heart rate after administering 1.5 mg/kg of
body wei^t of chlorpromazine. A-respiratory
rate; B-heart rate.
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Fig. 5. Fhotograph. of record of heart rate before ad¬
ministering 2.0 mg/kg of body wei^t of chlor-
promazine
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Pig, 6. Photograph, of record of heart rate after ad¬
ministering 2.5 mg/kg of body wei^t of chlor-
promazine.
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Pig, 7. Photograph of record of respiratory rate and
heart rate before administering 2,5 mg/kg of
body wei^t of chlorpromazine, A-respiratory
rate; B-heart rate.
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Fig- 8. Photograph of record of respiratory rate and
heart rate after administering 2.5 mg/kg of
body weight of chlorpromazine. A-respiratory
rate; B-heart.
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Althou^ the '*pick-up'* electrodes remained in virtual¬
ly the same positions, there were times when recordings
were very similar to transmembrane potentials of the car¬
diac muscle, This is clearly seen between the spikes (QRS)
in Pig, 7, Each centimeter of vertical pen excursion is
eqiial to 0,4 mvj thus the H point is equal to 40 mv, (Che
negative deflections seen in (Pigs, 1, 2, and 3) were per¬
haps due to electrotonus, since the electrodes were stir-
rounded by body fluids which contained sodium chloride.
The direction of the spikes seemin^y vras not a direct re¬
sult of the drug action. The positive and negative de¬
flection associated with each ventricular systole (Pig. 8)
cannot be explained; an instantaneous reversal equal to 80
mv is difficult to understand,. Especially, is this true
when the time constants of sino-auricular electrical events
are so much longer than that of the ventricle. This may be
seen in (Pig. 5 and 6) where the ventricular spike (QRS)
"rides'* the positive phase of sino-atrial systols. This
is a definite area for further research,
Res^llts obtained from this study are indications of
the variability and unpredictability of the effects of
chlorpromazine on certain physiological responseae in
turtles, Chlorpromazine will cause em increase or a dei-
crease in heart rate as well as a sli^t transient in¬
crease or decrease in the respiratory rate, Chlorproma-
21




1. There are considerable variations in the effects of
chlorpromazine.
2. Very high doses (12.5 mg/kg) of chlorpromazine cause
arrest of respiration, an increase in heart rate and
death.
3. Chlorpromazine prolongs ventricular repolarization,
4. Moderate doses (1.5 -2.5 mg/kg) of chlorpromazine
cause either an increase or a decrease in respiration
and heart rate.
5. Chlorpromazine causes ventricular premature beats.
6. Chlorpromazine may possibly cause ganglionic block.
7. It is felt that more research is needed to tinderstand
the pharmacological action of this useful drug.
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